Gene array analysis of Wnt-regulated genes in C3H10T1/2 cells.
Wnt/beta-catenin signaling is involved in a large variety of modeling and remodeling processes including cell polarity, cell differentiation, and cell migration. Recently, a role of the Wnt pathway in bone biology has been demonstrated. However, the precise mechanism by which Wnt proteins regulate bone formation still remains to be elucidated. We have previously shown that the Wnt pathway mediates induction of alkaline phosphatase, an osteoblast differentiation marker, in the pluripotent mesenchymal cells C3H10T1/2. In the present study, we performed a genome-wide expression analysis using Affymetrix oligonucleotide chips to determine the Wnt3a-induced gene expression profile in C3H10T1/2 cells. The expression profiles of 447 Wnt3a-regulated genes, classified into distinct functional families, are presented here. Our data reveal that Wnt3a regulates several genes that are involved in osteoblast and adipocyte differentiation. Importantly, Wnt3a induces the expression of osteoprotegerin by a beta-catenin dependent mechanism indicating that the Wnt pathway may also affect osteoclastogenesis. Through the analysis of our expression profiling data, we have established a TaqMan panel as a tool to rapidly compare the expression profiles of a specific set of genes induced by distinct stimuli acting in the Wnt/beta-catenin pathway. Using the TaqMan panel, we have compared the gene expression profiles induced by Wnt1, Wnt2, and Wnt3a in C3H10T1/2 cells, and also by two different GSK-3beta inhibitors: LiCl and SB216773. Our data show that Wnt1 and Wnt3a act in a similar manner, distinct from Wnt2. Finally, we found that LiCl and SB216773 displayed different profiles in the TaqMan panel evidencing their distinct inhibitory action toward GSK-3beta. Overall, data presented herein will aid further understanding of the involvement of the Wnt signaling pathway in its regulation of osteoblast and adipocyte differentiation and function and, in addition, will enhance current knowledge of the Wnt signaling pathway itself.